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1.0 PURPOSE

This John C. Stennis Space Center (SSC) standard (SSTD) provides for a qualified American
Society of Mechanical Engineers (ASME) and American Welding Society (AWS) weld
procedure for Flux Cored Arc Welding (FCAW) of carbon steel; designated as P-No.1, Group 1
or 2 in ASME Boiler and Pressure Vessel Code, Section IX. This weld procedure is applicable to
welding of carbon steel plate of 1/8-inch to unlimited thickness and pipe of nominal 24-inch
diameter and larger with wall thickness of 1/8-inch and greater for structural use at SSC.

2.0 APPLICABILITY

a. This SSTD applies to all contractor and subcontractor personnel involved with the
FCAW welding of (P No. 1, Group 1 or 2) carbon steel plate and pipe for structural use at
SSC.

b. This SSTD is also valid for welding of (P No. 1, Group 1 or 2) carbon steel to (P No. 1,
Group 1 or 2) carbon steel pipe, tube, fittings, or plate used in fluid services, provided
that the produced welds are not fluid pressure boundary or pressure containing welds;
e.g., carbon steel pipe supports or doubler plates welded to outer walls of carbon steel
pipe and fittings being an allowed application of this standard.

3.0 REFERENCES AND APPLICABLE DOCUMENTS

Applicable documents shall be the latest version unless otherwise specified.

ASME Boiler and Pressure Vessel Code, Section II, Materials, Part A, Ferrous Material
Specifications

ASME Boiler and Pressure Vessel Code, Section IX, Welding, Brazing, and Fusing
Qualifications

AWS D1.1, Structural Welding Code - Steel

AWS 5.36, Specification for Carbon and Low-Alloy Steel Flux Cored Electrodes for Flux Cored
Arc Welding and Metal Cored Electrodes for Gas Metal Arc Welding

SPR 1440.1, SSC Records Management Program Requirements

SPR 8715.1, SSC Safety and Health Program Requirements

SSTD-8070-0005-CONFIG, Preparation, Review, Approval and Release of SSC Standards
SSTD-8070-0013-WELD, Classes of Welding Inspection

SSTD-8070-0014-WELD, Qualifving Welders and Welding Procedures
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4.0 RESPONSIBILITIES

Responsibilities for the use and control of this SSTD and for the review and approval of
revisions or cancellation of this SSTD shall be as specified in SSTD-8070-0005-CONFIG and
the applicable documents referenced therein.

5.0 REQUIREMENTS AND PROCEDURES

a. All procedures shall be performed in compliance with applicable requirements in SPR
8715.1. If ever there is a conflict between this SSTD and the SPR, the SPR takes precedence.

b. Items denoted as essential variables in the attached weld procedure specifications (WPS)
shall not be altered when using the WPS. An alternate WPS may be used only if approved
prior to use by the NASA SSC Center Operations Directorate Project Management Division
(PMD), the NASA SSC Engineering and Test Directorate (E&TD), and the NASA SSC
Safety and Mission Assurance (S&MA) Office.

c. The attached NASA-A36-FCAW(A) Procedure Qualification Record (PQR) is the PQR for
the original WPSs in this SSTD. When performing new qualifications, a new, approved PQR
shall be completed showing all pertinent data and results of the weld procedure qualification.

d. Welders shall be qualified in accordance with SSTD-8070-0014-WELD.

e. Inspection methods for welds shall be in accordance with SSTD-8070-0013-WELD.

f. Qualification tests shall be performed on test coupons welded with backing plates.

6.0 RECORDS AND FORMS

a. Records required by the procedures of this SSTD shall be maintained in accordance with
SPR 1440.1 and as specified in this SSTD.

b. All records and forms are the latest version unless otherwise indicated.
c. The original, signed WPS and PQR (copies of which are provided in Attachments A of this
SSTD) and the accompanying Certificate of Analysis validation test document shall be

maintained in Central Engineering Files (CEF), together with the original, signed hardcopy
of this SSTD.
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7.0 ACRONYMS AND ABBREVIATIONS

ASME
AWS
CEF
E&TD
FCAW
NASA
PMD
PQR
PQRD
S&MA
SPR
SSC
SSTD
WPS

American Society of Mechanical Engineers
American Welding Society

Central Engineering Files

Engineering and Test Directorate

Flux Cored Arc Welding

National Aeronautics and Space Administration
Project Management Division

Procedure Qualification Record

Procedure Qualification Record Data

Safety and Mission Assurance

John C. Stennis Space Center Procedural Requirement
John C. Stennis Space Center

John C. Stennis Space Center Standard

Weld Procedure Specifications

RELEASED - Printed documents may be obsolete; validate prior to use.




Stennis SSTD-8070-0137-WELD Basic
Number Rev.
Standard Effective Date:  April 1, 2015
Review Date: April 1, 2020
Page 7 of 12

Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: Flux Cored Arc Welding of Carbon Steel (P-No 1, Group 1 or 2) for 1/8-inch
to Unlimited Plate Thickness

ATTACHMENT A
Al:  WPS NASA-A36-FCAW

FORM QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)
(See OW-200.1, Section 1X, ASME Boiler and Pressure Vessel Code)

Organization Name JSacibs Technaiogy By L. gequay
Welding Procadusa Specifization No. MASs vo Date el Supporting POR No =) PG ARE ECAN DY
Rewision Nao. ! Date 2RES
Wekding Processlesl FEan, Typais) T P
Amsnmanc, Manusl, Maching, o Sami Auoonaiict
JOINTS {0W-4021 Details
Joini Design Engha Wlimens
Root Spacing
Backing: Yes % Nz

Backing Material (Type} il ki i

Rafer bo both Dactng and retalngr s

EMetal [ Nonfusing Met| See attachment #1, Note #1
[tonmetallic  []Other

Sketches, Production Drawings, Weld Symbols, or Written Description

should show the peneral arrangemeant of the parts to be welded. Where

applicable, the datails of weld groove may be specified.

Sketches may be attached to iSustrate joint design, weid fayers, and bead
saquence (e.p., for notch toughness procedures, for multiple process
procedures, etc.)

*BASE METALS {OW-403}
PHo._ ' Group Mo taws to P-No. L Group No. Terd
OR
Specification and typefgrade or UNS Numbser
to Specification and typeigrade or UNS Number
OR
Chem. Anafysis and Mech. Prop.
to Chern. Analysiz and Mach. Prop.
Thickness Ranpe:
Base Metak: Groove
Mzximum Pass Thickness = /5 in. (13 mm] MYes) — Mol

Bew Adtachment 21, Kote =1

0. 425" thna Uniimited Fillat

Othar

*FILLER METALS {QW-40a4l 1 2
Spec. No. (SFA) AT
hIIIIIS Nl:l. |J:E:3'55:’ EMTRE1ACE] or EFTT1-8MEASCED
F-No.
A-No.
Size of Filler Metals
Filier Matzl Product Form
Supplemental Filler Matal
Weld Matal
Deposited Thickness
Groove
Fillat
Elactrode-Flux (Class)
Flux Type
Flux Trade Name
Consumable msert
Othar

008y

0.125" thru Unlimied
Limiim fed

*Each base metal-filler matal combination should be recorded individually.

0713}
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FORM Q'W-482 (Back]

WS Mo MMSRARFOMN  poo 1
POSITIONS (0W-405) POSTWELD HEAT TREATMENT (QW-aa07)
Positionish of Groove 18 Temperatura Range i
Welding Progression: Up L Down i Time Aange i
Positionish of Fillet a Other
Cihar
GAS 10W-30E]

PREHEAT i0%Y-a04a) Percant Compaosition

Preheat Temperaturs, Minimum ROTF Gaslas) [Misxdura Flow Rate
Interpazs Temperatura, Maximim il d
Prehaat Maintenance kil Shielding AgoniCaZ THRIE% B0 CFH
Dlh’ﬂr Vairdain X207 kx 2% hous. [Covinuoos o specisl eaing, where aosicable. shoukd be secored | Trai;i:]q
7] DAZS |5 compieled, hen Siow Co0 [0 oD Erneamas i
Backing
Cithar
ELECTRICAL CHARACTERISTICS (OW-a09)
Fiflar Metal Oeher
lep., Remarks, Com
Currant Wire Fead | Energy or Trawvel ments, Hot Wire
Wekd Clazsifi- Type and Amps Speed Pisrar Vaolts Speed Addition, Technigue,
Passies) | Process cation Diamatar |  Polarity [Range! {(Range! | (Rangel | {Rangel | (Ranpe! Torch Ange_etc.)
Root |FCAwW|ET'T™M 0052 |DCEP 157 24 53019 IPM
21AD-C3 2 .
1 in/min
2-Cap |FCAW|e71Ti-m |0.052 |DCEP 155 24 5-30|18-15
i in/min IPM

Amps and volis, or power or energy range, should be recorded for esch electrode size, position, and thickness, atc.

Pulsing Currant Heat Input {maxh

Tunpgsten Electrode Size znd Type
[Pure Tungsien, 2% Thorsied, aicl

Mode of Metal Transfer for CAAW (FCAW) e

{Spray Arz, Shint Ciroulieg Arc, o

Dthir Prwer Supgly. O (Combant Yolage|

TECHNIOUE (0W-a10]
String or Weave Bead
Crrifice, Mozzle, or Gas Cup Size
Initial and Interpass Cleaning (Brushing, Grinding, etc

Soth fetdive, & W)

ey

Crieding. power brmh

Method of Back Gouging iwnic
Dscillation

Contact Tube to Work Distance LAk
Multiple or Singie Pass (Per Sidel il
Multipte or Single Electrodes i
Electrode Spacing

Paening et ok
Crther

o pass greater tarm 2 aisposiion:
Joint Frep - Flame cul and Tight gnnding on surfaces 1o be welded.

a7
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WPS# NASA-A36-FCAW

INSP] cﬁ'o‘::;mmusrs, ING.
Y ATTACHMENT # |

Note # 1 AWS D1.1 Any Group [ to Any Group |
Any Group 11 to Any Group [
Any Group II to Any Group [I

Joint Detail

Note: Maximum plate misalignment is + 4~

v aee10 v

N "4

Y e — e

45° 4 10°

/

/.___.L Ve max,

e | 1
U ner = e

T Anerf

- Travis G Moore
A2 o 90041264
R ACT EXP. 41f2n4
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A2:  PQR NASA-A36-FCAW(A)

FORM QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORDS (PQR)
{See OW-200.2, Section IX, ASME Boiler and ‘Pressure Vessel Code}
Record Actual Variables Used to Weld Test Coupon

Organization Name Jacobs Technology

Pracedure Qualification Aecord Mo NASA-AIE-FCAW (A} Date Ravised 2/25/M15
WPS fo. ! NASA-AZE-FCAW §

Wealding F'rucassien} P — FCAW : :

Typas (Manual, Automatic, Semi-Automatic) Semi-Automatic

JOINTS (QW-402) w155

NIV

T - g

Mote: See attachment for test recorded weld passes

Groove Design of Test Coupon
‘:FIJI combination qtmlllmﬂl::ns the deposited weld metal thickness shall be recorded for each filler metal and process used.)

BASE METALS JDW 403? PDS'I"-';I’ELD HEA,T TREATMENT tl}W riEI'."l-
Material 5pee. it Al il o Ternparalung

Type'Grade, or UNS Murnber bt Time

P-Mo. —_ Group Mo, to P-Mo. Group Mo, Other

Thickness of Test Coupon ar

Diameter of Test Coupon ——
Maximum Pass Thickness

| Other 00 -
= | GAS (W-408) )
Percent Composition
o o Gaslas {Mixtura) Flow Rata
— Shielding Anwn/Cof 2 AEEH
FILLER METALS {OW-404p 1 2 Tralling
SFA Specification e Backing
BW'S Classification LU Othar G e W
Filler Metal F-No. - e — — —
Weld Meial Analisis A-Mo. ELECTRICAL CHARACTERISTICS (GW-408)
Size of Filler Matal ool Current Fovar S L4 (Cenasa Vikage|
Filler Metal Product Form f— | Polarity - HOER
Supplermental Filler Matal Amps. - Valis A
Electrode Flux Classification Tungsten Electrode Size — -
Flux Type Mode of Matal Transfar for GRMAW (FCAW) i it
Flux Trade Name Heatbnput - .
Weld Matal Thickness Gthar power Sourse: GV-{Constant-Vollage
Other L \Wire Feed speed - 155-275 IFM
POSITION |DW-405] X TECHNIQLUE {QW-410)
Position of Groave S Travel Speed — 4 LoilLi. -
Weld Progression (Uphill, Downhill] e String or Weave Beard - P .
Diher Chaeillation
Multipass or Single Pass (Per Side) i
Single or Multiple Electrodes e
2iriaelnonic e " Wire Feed Speed - 155-275 1PM
Interpass Tamperaturs T . Contact Tube to Work Distance - %"
Other Temperalue of 320° F_minican was meniamed for 23 bours snmediiely
mfer-campeston of fnal pass

107713}
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SUBJECT: Flux Cored Arc Welding of Carbon Steel (P-No 1, Group 1 or 2) for 1/8-inch

PROCEDURE QUALIFICATION RECORD (PQR) # _NASA-AJG-FCAW (A)

Pt Revised 2/25/2015
TENSILE TEST
Specimen Ultimate Tensile Ultitmate Unit Character of Failure
Mo, Width Thickness Area Load. b Stress. psi and Location
7A19.900.1) T-1 0.751" 1.01” 0.9095" 71,028 78,09 Base
7319.90(.1) T2 D.752" 1205 0.9062" 70,835 78,167 Base
GUIDED BEND TEST
T
MNao. Type of Bend Result Remarks
7319.90{.1) Side Berud Acceptable
7319.90(1) Side Bend Acceptabls
F319.90(.1) Side Bend Acceptable
7519.90(.1) Side Bend Acceptable
VISUAL INSPECTION _ . ) .
Appearance Acceptable Radiogruphic, Magnetic & Visual Examination
Undercut _None RT Heport No. _ B6B35 Result _ Acceptable
Piping Porosity _MNone MT Report No. 11500 Result  Acceptable
Convexity Acceptable YT Report No. 12998 Result  Acceptable
Test Date 1/31/14 FILLET WELD TEST RESULTS
Witnessed By Travis G. Maore Minimum size multiple pass Maximsum size single pass
Macro-etch Macro-etch
1. NfA 3. _N/A L NfA 3. NfA
2. _MN/A 2, Nfﬂ
Other Tests

All-Weld-Mezal Tension Test
Tensile Strength, psi_ N/A
Yield Point/Strength, psi N/A
Elongation in 2in., % N/A
Laboratory Test No. N/A

Stamp Mo. JT-43

Soc Sec. No. 2778

Welder's Neme  Casey Deschamp

Tests Conducted By  Inspection Specialists, Inc, - MTL Div.
Test Number _7319.90{1) _

We, the undersigned, certify that the statements in this record are comrect and that the test welds were prepared, welded, and tested in accordance with
the requirements of Section 4, Part B of ANSHAWS D11 (_2010 ) Structural Welding Code-Soeel,

yEar

Signed jﬁo f)é{' i
Mamufacturss or Contrctor

By _ - A f/ﬁ—

Titte - LUNE !/é.wﬁ

Date 2-13-14
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A3:  Certificate of Analysis

INSPECTION SPECIALISTS, INC.

MECHANICAL TESTING LABGIRATORY DIVESION

CERTIFICATE OF ANALYSIS

Client; _Jacobs Technology Job No: _7319.00

Client Representative: Benny McGrath Purchase Order

Test Specification: _AWS D11

Sample Identification: One (1) 1.250" Plate WES # NASA-A36-FCAW POR # NASA-A36-FCAW (A)
Welder: Casey Deschamp Stamp “JT-43" ASTM A-36

the samples was x-rayed. The results of these tests are reported herein.

TENSILE TEST

The ahove referenced sample was prepared and tested i accordance with the welding procedure qualification requirements of AWS
D1.1. Twa (2) tensile test specimens and four (4) guided bend test specimens were prepared and tested. Prior to mechanical testing

ULTIMATE TENSILE NATURE
SPECIMEN WIDTH THICKNESS AREA LOAD STRENGTH OF
4] INCHES INCHES S0). IN, POUNDS Ps1 FRACTURE
T 1) -1 0.7a31" 1.211"7 0.9095" 71,028 T8 056 Base
TR0 1) T-2 07527 1.205" 0.9062" 70,835 7R1&6T7 Base
GUIDED BEND TEST
SPECIMEN ID TYPE TEST TEST RESULT
TI19.90{.1) 81 Side Bend Acceptable
7319890(.1) 82 Side Bend Acceptable
T3990(.1) 83 Side Bond Awcceprable
T39.90(.1) 54 Side Bend Acceptable

RAMNOGRAPHIC EXAMINATION: Acceplable (Report # 86835)
MAGNETIC EXAMINATION: Acceptable (Report # 11500)
VISUAL EXAMINATION: Acceptable (Report # 12998)

The tests expressed herein meet or exceed the requirements of AWS D11

Traniz G Moore
CWi 20031287
QCT EXP, 41/2014

- ] . s Date:  February 3, 2014 Certificate No: 1 of 1
Travis G. Meore, Lab Manage

ALL TEST SPECTMENS. SAMPLES, DROPS, ETC. WILL BE DISCARDED THIRTY (300 DAYS AFTER TESTING UNLESS OTHERWISE INSTRUCTED IN WERITING
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